Matrix metalloproteinase 17 is necessary for cartilage aggrecan degradation in an inflammatory environment.
Aggrecan is a critical component of cartilage extracellular matrix. Several members of the 'a disintegrin and metalloproteinase with thrombospondin motifs' (ADAMTS) family have been characterised as aggrecanases by their ability to generate fragments containing the NITEGE neoepitope from aggrecan. Increased NITEGE fragments in synovial fluid and articular cartilage are a hallmark of osteoarthritis (OA) and it is hypothesised that the enhanced rate of aggrecan degradation is critical for cartilage destruction in OA. Recently, matrix metalloproteinase 17 (MMP17, also known as MT4-MMP) has been implicated in the activation of one of the key aggrecanases: ADAMTS4. In the present work, the hypothesis that MMP17 mediates the interleukin 1β (IL-1β) induced release of NITEGE neoepitope from human and murine articular cartilage is investigated. MMP17 was quantified at the protein and RNA level and NITEGE neoepitope generation by immunohistochemistry. Human postmortem articular cartilage explants were treated with recombinant MMP17, or IL-1β in the presence or absence of an MMP17 inhibitor. Glycosaminoglycan (GAG) loss into the media was quantified using the 1,9-dimethylmethylene blue (DMMB) assay. Intra-articular injection (IAI) of IL-1β or meniscotibial ligament transaction was carried out in MMP17 null mice. The data reveal an association between increased MMP17 protein and NITEGE staining in areas of OA cartilage damage. Ex vivo treatment of normal human cartilage with recombinant MMP17 protein increased NITEGE generation in the cartilage and GAG loss into the media. In addition, IL-1β mediated cartilage GAG loss, and increased NITEGE neoepitope expression, were attenuated with an MMP17 inhibitor. IAI of IL-1β into C57BL6/Jax mice resulted in increased MMP17 expression in articular cartilage and increased GAG content in the synovial fluid. MMP17 null mice were protected against this increase. However, aggrecan loss driven by mechanical stress following medial meniscotibial ligament transection was not dependent on MMP17. These data further implicate MMP17 in the control of articular cartilage extracellular matrix aggrecan integrity in an inflammatory environment.